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(54) SINGLE LAYER CARBON NANO-HORN STRUCTURE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new single 
layer carbon nano-horn structure which has a hollow 
conical structure constituted of a single layer having the 
thickness corresponding to the size of carbon atom and 
which is expected to be developed as a new functional 
material. 

SOLUTION: The conical form mentioned above is nearly 
conical form and, eventually, a horn form. In the whole 
structure, the conical structure is specified as such a 
structure that the diameter D of the tubular part 2 
increases continuously with the closed tip end part 1 as 
an apex. Both parts of the closed tip end part 1 and the 
tubular part 2 are constituted of a single layer structure 
having the thickness corresponding to the size of one 
carbon atom. A method for producing the hollow conical 
structure comprises irradiating a solid carbon simple 
substance with laser light under an inert gas atmosphere 
to subject it to carbon laser evaporation to obtain soot- 
like substance, that is powder formed by the aggregation 

of the spherical substance. Further the powder is suspended in a solvent to recover spherical 
particles, each being in the single particle state or in the aggregated state of plural particles. 




2/2 



LEGAL STATUS 

[Date of request for examination] 06.07.2005 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(i9)H*H#ftfr (jp) (12) £t 43= fft £t (a) (wftmmm&mmn 

#^2001-64004 
(P2001-64004A) 
(43)&H1B ¥i£l3*P3 £13 B (2001.3. 13) 



F i f-n-n##) 

C 0 1 B 31/02 101F 4G046 



(5i)intci. 7 

C 0 1 B 31/02 10 1 



gaEStJfc »*«CDiS9 FD (£ 8 H) 





^¥10-225471 


(71) USA 


396020800 










(22)ffigiB 


¥*R10^ 7 £ 25 B (1998. 7. 25) 




j«s»;rrp**nr4TB i#8^ 






(71)fflJgA 


598107426 
























^^>X 75794 /VJX ir^-z^X 








16 ^ix X ;V 7>/a 3 






(71)WSA 


598107437 
















^JBRaa^TWt*? - 3 -28- A301 






(74)^3® A 


100093230 








#3s± mm ft* 











(54) [38Hi®£*M JWB*-#>^y*-->«BB»t-t©«Mftt 



(57) 

SHIM-*. 




(2) 



ftffl 2001-64004 



[»**2] RiMfl)«*|BlftJf)!l<6 0 nmJilT 

[tt*4i 3 ] niVttOMMIMlKDMWtf 4 n 

MX** 7 ] If *H 4 5 (Dl^*l^O)*li* — 

f=BBLT#ifc*1i\ *w»-t,L<IMSitfW 

^-T^>-<t. *fcBH«5fefllt»tBH<-i:*»«i:-r45fe 
[O 0 0 1 ] 

[0 0 0 2] 



[0003] ^<r>o%<r>fy— t£is-)-s t=l— -J\--di\t 
fit, ^*^'btlrl^4^ysig|lrp v ^M^^oL^r 

tLT. Fe. Ni, Co(Dcfc3&*«£HB*jK**1± 

[0004] Lfru ^/«immmmii::oi*t 

[0 0 0 5] 

(*. mmm*<D*$z\zttm?z>mfr<Dmmx^ ^*r 

[0 0 0 6] fit, -(Dtii^CO^BJIi. miB«ffli*(c 
Ol^T. »2C:li. R«^tt(D*lll*|fiJ**A<6 0 nmJU 
"FT?, fft^fSl(cS^-r^S(7)^#^^6 nmiaTtfc^) 
*H*-*>^y *3IC(* % RStft^tt 

-Bo co>ttiia)«n 

(is ^tfcft^(7)*;££# 1 2 0nmJslTtft4»l*- 
[0 0 0 7] ZZlZ&tz. Z(7>ffllH<Z>*M(*. HiJfB^4 

ttl«-r«o ia±oSraa)i-y«««iKiz»n^r. ceo 
fflSKDIMfll*. JH7(cl*. ifflKK4*fcliW5(Divr*t 

r% Bit LTK»U—!f #^>*Lf- 

<l*«»ffl*<lll*Lfc»tt«k^*iaJR-r4^4:*#«fc 



(3) 



&M2 001-64004 



[0 0 0 8] *fc* ££>(r. z<DUllBa)*M(i. m9ic 

[0 0 0 9] 

of#a**-r*tiO)T*fc43&<. sfcicKw-ra^ rose 
[0010] ca)9BKa>*JB*— /to-^y^— 

*i4ti©t*iifto. a> 4,0) t\ WiLtR 

LT, — "7 («) fl^ttffl (2) GQg (D) ^ilffin 

T\ ^-CDISIC. BB%ajBflS (1) fc^U^zi.-;? (*) 
Jfcttffli (2) |* % L^rtl*. 

[001 i] £fc. zo>«Slzj3l^rW«»«:-fcl*, 
isi±©nit»tta)*ii*— *>+y * 

*»*-#>*y u nmmorn 

llt^IM (TEM) =S*£LTtJWrr*£. i2 

*>< 1 2 0 n mfcTF. ftaWlZte 1 0 - 1 0 0 n m£>*£ 
"C^lf:T EM^Kt'fe^o H4li. 3*ttttT<D 

[0 0 12] H3 0)*JI^&BH&^3SPJ:5I^ 
&*(Dft tttti*. ««tt^a>*i0^t>n*fc 



#t*oyij-va>ffi. &«iM*fe«a0>S0>%i=ittfca 

[00 1 3] *LrB4©*Jl36^6tt, ft « 
JU±<7)H3fcJ:tfH4lc^S;h-ci*6«fc5l:: % ft 

i^77^f ncctorartstLTfey. -aMHCfc 
[0014] fet^.«^coa*(D««*aT-«ffiic^ajL 

fcR»fl2tta>tt*|6]*SI** 5 0nmOT, *y««M 
IClil 0-30nmt\ ifi^ft I Cffi^f &IftfE CD g 

(D) CD*££I£6 nmJUT\ ««»f=(*. 4nml^lT 
tfeot, Ra^tt(7>BB«5t«8«a>a**ai*4 nmia 
Ts ttftWCll* 1 - 3 nm^fc^o fflffitDg (Eg) <h 

is^ffi]g^<t<DTx^^ hittta*cfey*pt)tirL^*ii 

[ooi5] co>tagia)j6ffli:L-c<z)*a*— /Kv-^-y 
>aa»i*. *r«nci*. &±a>fcfcya>Ra» 

»$*tLTfc§ 0 *l-c* 21:11** — D<D&&mmt 

fltT*o d<0«88f** fc £*(*[! 2 <7)TEM¥SCD!&Jff 
[0 0 16] ia±0)i:tey<Z)ca)aBK(cJ:4*IB*— 7|? 

<A>B»ttft**(*«B«r=»Lr. TiStttfxRiR 

T^rttfeiMtLT. 4tttaatfa«LfeCN*»a«. 
<b>^p,ic. a6ttfcrr*«BatL-co)i»«:**a 

[0 0 17] *y»*L^**a>««i:Lri*. K^u 

— tP3R*l±. Ar (T;U=f» . He (^UOA) ^CD 
20~50 0msTr. #* L < l*a«l*S(7) * CO <t f 



(4) 



ftffi 2001-64004 



(Dftm.tLT^ 0 0-1 7 0S. J:y»*L<(*1 20 
-1 4 OfiO)iEfflT*fc£o ft* L/— If **0>fT3h> 

•f LtA r *(0^Fgtt**X|Z«fcoT 1 03 - 1 05 Pa 

[OO 1 8] fiP.WB#0>U— *f*0)@<*1*K*®^a>X7K 

:^tS4. *fc* Bf*a«£LTa>«*att:iMr£: 

ttaa * [g«rr 4 z t a<%ji s *i 4 o 
[0019] &ive % »6ttfci-r««B»i*. *-*fc 

4o coif^rici*. »«£LT\ *«tju=i— * 
>-tf>, Hu^v^o^Steftlb**^ ^ 

[0 0 2 0] SttCHL. i> 
2>^£fTd-<!=. ttto^iz £ y « y ig"T C £ Icj: 

@itt"e#«^i:(c«:«o J5X±0>i:tey(DC:a)*Wa)ti5S 
*ftl-*5l^ri*. «£*&<7>cfc5l^ ttktttj: LTCDF e. 
Ni, Co<D£5fc*a£HB*»f6*1±4i&»*±<* 

[002 1 ] £ *\z3itz. ^0)§£WT*\*. &<D£5l2ift 

4 o 

[0 0 2 2] c<D*«G>lftfl:ttagtl*. #Xtt*fcl*5B 
KX* ffl»<b**«a)«i«A<«***L4 0 *ft*ufcL^ 

T2 0 0-4 O 0°CCD;£Jtl::AQf&-f 4C£ 

4 Q MHMM-*c£i=fc*a< % co>*W(c***JI* 

r*aw*#*Lfci*. ^a>«na>K«witicsfii^iMi 

l>4*<* a»^»«lz*#ftaixj&<fcy, L/c?b<^r^ 
*i£<Dt±S^&ft*JK4ffl&iMfc4o *fc. *0>«ia> 
iMl^LT, ;Sttft. Sttft*«MtA<#a-r*A^ 

>ti*»*tti=jifty. ib¥M*fctt)JiW 



z&tz&b. xflinj£ffi«*%«*«<feyjii*n-T?fis« 
[0023] co>i6Mi^«fc4*iB*— 7t^— >i* 

g#ttlcmf 0 v «&T*fc4C£*^, ^<Z>ffii£li. Ib^x 

ttft*«lt. *6lc:7^— ^-*>t;fa-^ 
3!»<«*3ix-Cl^4l£eft»»{ct3fc4o fi^-totv 

[0024] D mil 

<DVi#k LT#t>tt4o 

2) ^(DtCDIi, h;U-9--<Xa>ffl?LStO»tt: 
T?fc4 0 

3 ) «H*l*it1itf 1 2 0 n m)UT. ft«MlC(± 10-1 

0 0 n mO)tt^(0«^#tft4o 

4) tt?-Ml«-y h;^^X0)^T?I^tlT^ 

4 o 

[0025] 5) ty>-h;WX^ii*la)^ 

^(D¥tSi£Sl*6 nmWT, ftaMlCli. 2-4 

7) a^r*#3Brtb«ffi«**o 0 

[0 0 2 6] 8) *fXi»J|R % iftjBl::«;h.4o 
9) £B£^lzi»ilXL-f'>$— ±J l/-v3>Wt 
4 o 

1 o) ^Jffl«ffffl*<fc4o 

1 2) aiKizLaiv 

i 3) »M(ca^Tfi^T?fc4o 

1 4) «*M»{*-c?*4 0 

1 5) ««KjU:«;h,-C^4o 

i 6) imMi%mvm<D!%mm&mtm&Lu^ 0 
1 7) ^«tt^*Ma>aa?y*a>**<**«cL^ 

18) 7-v**pxicj:y«*ttU^4o 

1 9) as«A<«tf>r/ha?<. aeji*t»i?fc4o 

2 0) ^qRi|XfficgtL4o 

[0 0 2 7] ca LfcttitS*LfcI*^0(6««t 
ttftA<a*5tiri^4»»"C»*. Uf^A-f^-^lill 

fil ft 4 <> 

[00 2 8] tt«H»3V**^Ci: 



(5) 



ftmz 001-64004 



[0029] *4(ri*. i*«ja^a@cD^-/-^-rxft« 

I*. ±**tLfcJWi*—#>i- 

[0030] JUT. 3S)S0I£^U ^^lc|¥L<l5i0^-r 
[00 3 1 ] 

^5tl«^^^^H^^tll^l^^ML. 0"2p 

x i o4 p a 0>f?fflmE£fc£ck9lcSALfco 
[0 0 3 2] *l*T?B5aj*a>C02 L/— (titi^l 
1 0 0W. /^XB2 0ms, jEScXS) »*JM* 

2 o«£ LTfHMLfco - 

*tizcfcyitt*u— vatai^fTJhtL. ^-r«*RA<**L 

l=*U«KLfc«lll*^Lfctia)A<B2-B4-e**. 
[0 0 3 3] B2A^6I*. -f^fcttffli. 1t& 1 0-1 
o o nmOf5(S««tt^»*^&teS»i*-efe4c:i: 

*«0)Ig1-4nm<Dft tt«H*0)*^f*T? 

fc3&<fc^«o ^LT. B4 05a«ffiT-(D*®*^Lf=llt 
*B^P>I*. ft (*-» tt«BMIiH«!M*£»u i* 

ft**gl*1 -3 nmT?fc4:tAW. 
[0 0 3 4] R«t^tt(Dfttt1M*l** K^Jl^-fflO)^ 



<D«£ii2 0-5 o nmUJiTSS-e. *ffi»ita3b<S(rie 

OKHz. B*M6 0#) tf*>f-V3 >££4[H]fcg 
[0 0 3 5] ^tUC^y. HJ60IJ1 ICfcL>TM^ttfri$ 

(X1E0I3) *«fi«1 icfel^TBaLfcatttt^Fa)** 
3 8 0°C<D;:fiKl3fc^T. ttMtffift4>-e3Kmtt] 

[0 0 3 6] B5li. an»»tDtt-T-a>«S£*L*=T E 
* - jp y & *it ^ § c <t tfiofr 

'So 

[O 0 3 7] 

[SPj^JbH] ia±BL<ttWLfci:i3y. -flffifilo 
[BflaffiWttlfM] 

[11] (A) (B) (C) (*. nftM(D«I 

7t?>^-y >««£«3fcWl::^LfcBT?&£o 
[12] tf«1M©BIl:«fe*T EMWt»« . 
[B3] IIl2^^^Lri$t^l5- : f L CD^&^Ltcll3D(C 

[14] «tttt^-(Z>*lS*ffl*Lr*LfcBBl3ft*5* 
[15] B<bttttfrttttt*-t±"CBHB5fe4IB»Sffi**-& 



[15] 



(6) 



*$gfi2 001-64004 



[11] 

(A) 



1 




[12] 



(7) 



ftffl 2001-64004 



[13] 




I On* 




l 0 nm 



37 □> h^— zs<Dift£ 



(71) ft SI A 598107448 

mm®. m+ 

S«iO < l^mUJ^480#tt!j-82 
(7DH11RA 598107459 

lilO < I^TtTffi^ 2-14-27 
ODHilBA 598107460 
SIS £*3fc 

^F*ft»fflTti-b#e344- 1 77 = 
i?EB514 



(71)tt»A 598107471 

^mm^t&mm 4-7-5-204 

(71)tBKA 598107482 

&m ma* 

S«P»**BrfT^aiE + 5|L 1 T@603#tfe 
7A- ;U+¥601-^ 
(71)tiliiA 598107493 

S*Q»«« ifi ® P WTtu^M83- 1 6 



(8) 



4#P|2 001-64004 



02)%®% mm 

*nm&m*-fcft* 7-3 -28- A301 

ZtWm-K l£rfrlU*480Ste-82 

Silo < tfrPlftH 2 -14-27 
(72)»!fl# x« 

^FKMMfffl rfvfc#-&344- 1 

I?ffl514 
(72)JBUB# &m 

*mm*Mnmn 4-7-5 -204 



a*n»»«riT m □ dttc^m83- 1 6 

(72)#£E!S# <7'JX^-v> zi'jx^^x 

?^>X :t;Hz>T -tr^y^x 91405 

>h 505 ^/^^ h 'J — 15- 
=1 ^ h > 1*3 
F £ — A (##) 4G046 CAOO CC02 CC06 



I 

This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
S^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



